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insensitive to shock, and are not easily ignited
except by a suitable primer, or hot flame.
Commercial guncotton is usually a mixture
of soluble and insoluble nitrocellulose. See
EXPLOSIVES ; GUNPOWDER.

Consult Munroe's Notes on the Literature
of Explosives (in several volumes of Proceed-
ings of the U. S. Naval Institute) ; Gutt-
mann's Manufacture of Explosives; Walke's
Lectures on Explosives; Eissler's Modern
High Explosives (1906) ; Ordnance and Gun-
nery (U. S. Naval Academy, TQJO).

Gundelia, a one-species genus of Asiatic
composite plants. G. Tournefortn has thistle-
like leaves and large, handsome purple flow-
ers.

Gun Making. Modern heavy guns are no
longer cast, but are 'built up' of forged steel.
The parts are called the tube, jackctf hoops,
locking rings, trunnion rings, wire (or rib-
bon) winding, etc. A gun is subjected to in-
ternal stress in two directions: that in the
direction of its length is called longitudinal
stress, and tends to pull the muzzle end away
from the rear; the other tends to split the
gun open in lines parallel to the axis of the
bore, and is called the circumferential or
tangential stress. These two stresses are
brought about by the longitudinal and radial
pressures of the powder gas. A third stress
is the weight of the breech and muzzle, tend-
ing to make them droop.

The simplest method of making a gun is
to cast it in one piece. This method sufficed
as long as projectile velocities of less than
1,500 feet per second were acceptable. To get
a greater velocity an increase of pressure be-
came necessary, and it was then found that,
if in the form of a tube, no metal, cast or
forged, and no matter how thick, would stand
a continued or frequently repeated pressure
from within as great as the tenacity of a bar
one square inch in section. In order to ob-
viate this condition as far as possible, guns
are built upon: the system of varying elastic-
ity, in which the metal with the greatest
elongation within its elastic limit is placed
next to the bore; and (2) the system of initial
tension, in which the outer surface is brought
into a condition of tension so that it supports
in some degree the inner surface under all
conditions of pressure; moreover, the inner
parts are slightly compressed, and until the
internal gas pressure releases this compression
the outer parts bear all the strain, and con-
tinue to materially assist at all times.

The utilization of the system of varying
elasticity has not been found practicable in

high-powered guns, as other requirements ot
the metal of the tube are inconsistent with
adequate extensibility within the elastic lim-
it. All guns, therefore, are built upon the ini-
tial tcf:vo)i system. Of this system there are
two methods in common use: the plain built-
up gun, and the wire-wound gun, in which
certain parts of the gun are wire wrapped.
The material used in the manufacture of mod-
ern heavy guns i? medium open-hearth car-
bon steel, or carbon steel with about three
per cent, nickel. See GUNS.
Gunmetal, so called because of its use for
the manufacture of ordnance before the in-
troduction of steel for that purpose, is an al-
loy of copper (8S90)i tin (10%), and small
quantities of zinc and ]ead.
Gunnel (Centronotus), a genus of coast
fishes. One species (C. gunncllus}, the spot-
ted gunnel or butter fish, is common on Brit-
ish coasts, lurking under stones in tidal pools.
Gunner, Naval, in the United * States
Navy, is a warrant officer of the line or ex-
ecutive branch. He is the assistant to the
ordnance officer, and under the direction of
the latter looks after the ordnance equip-
ment of the vessel.
Gunnery is the science and art of handling
guns. The science consists of Gun Strategy
and Tactics, Interior and Exterior BallisticSj
and an investigation of the problems con-
nected therewith. The art of handling guns
consists of Drill, Target Practice, and allied
problems. Gun Strategy and Tactics involve
a study of the means of gaining all possible
advantages due to methods of mounting and
placing guns. Interior Ballistics treats of the
phenomena occurring in a gun. Exterior Bal-
listics treats of the phenomena of the flight
and impact of projectiles.
Gunnison River, Colorado, rises In the
Cochetopa Mountains, and flows in the main
n.w. until it meets the Grand River at Grand
Junction.
Gunnison Tunnel, begun in February,
1905, and opened by President Taft in Sep-
tember, IQOQ, is an irrigation tunnel connect-
ing the Gunnison River with the Uncompah-
gre. The waters of the Gunnison River are
diverted from the Black Canyon, and de-
voted to the irrigation of an immense tract
of fertile land in the south .vest of Colorado
which hitherto was dependent on the insuffi-
cient water supply of the Uncompahgre.
Gunny Bags are made of a coarse jute
fabric, and are very largely exported from
India to various parts of the world. Amer-
ican cotton is largely packed in these.